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A. ..PROTON CONDUCTIVITY (S/cm) 

B. .. MOLAR RATIO OF COMPOUND (B) TO GROUP (X): b/(a * n) 



(57) Abstract: Provided are a proton or single 
ion conductor which has high conductivity 
and a wide operating temperature range; 
a process for the production thereof; and 
electrochemical capacitors made by using 
the conductor. The conductor comprises 
both a compound having a structural moiety 
represented by the general formula (1) and a 
compound having a structure represented by 
the general formula (2): (1) (2) [wherein X 
is a group causing protonic dissociation; Rl 
is a carbon-containing constituent; R2 and R3 
are each a carbon-containing constituent or 
hydrogen; and n > 1]. In the conductor, protons 
can be dissociated from the compound having 
a structural moiety represented by the general 
formula (1) and transferred by the action of 
the =NCOH group of the compound having a 
structure represented by the general formula (2), 
so that the conductor can dispense with wetting 
and exhibits high proton conductivity over a 
wide temperature range. 
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m.m, yvm, m^^mmitmmiz^^x^^m^mm^mtmx^^. 

i (DMfcMttffi&tVTte. mxttc- c&r-&££#te<hu c = cm&, c- 

C=Nti£<&, C - F*££, C-S^-gr, C-O^^, C = Ofc§£-, C - 
HigUr, N = N^-&, N-Si^^, N-0£S£-, N-Hi^, S-S^, S- 

yDh>ftj|ilXi:LTH 0J*.fc£> -SO3HS (7,)^>mm), -co 

ohi (#;w#>m«) ssuH-oHi (TKm^) *wfe>ft5. ^nh>t 

Du Pont ttCN a f i o n (mmffiW:), Ift^Ht^tOA c i p 1 e x 
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> * \z m& v x ?k m a*@ & £ n fc ^ -e^- * n , ^ © b mm& \z # t w m. 
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2«£*_L£*i-&bT'£A,wt i &<fcv>. 2««±§'£tr»^ic«, i^fcl 
ft&am#&fc©£m>£;i£aW£b<, -e©2g£-J*^«ffi;tT?& 
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(axn) ^ 2 5©<668l^*C»ntf«kDSP*bVi. -fb-&* B ©JtW/h $ f ^3 

IB 1 Hl«, MAT»5Na f i o n 1 1 7 (2ftifrSO tft^*BT»4 
N, N-?^m^75Ki*S^lfc^Dh>fiiftl:iW-Sb/ (ax 

'7ub>&mm&X\zM?%{k&WB<D : E)V)tb/ (axn) 
5fc«oT**<&0 t h/ (axn) #2 0 tfffite43V>TlI;ft:*&jKLfc©"fe, 

^©^p h>fcmmt, b *>l <itmm\zmm^mvt<o 
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?\ <k&®A(D7n \*>&ffiM&Xt:WtMmfeaiZ&K>&Z.Z> Ufy^SlO 
Do WlttT^ 5 X©5ffltt<b**7K*fcttO. 5 mo 1/1© 
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Is* 4k&WA&fc&!&!jBiZl$VT'£MZ-&2> (X^-z^S 1 0 2) 0 te^A© 
7n h>tt#«aSXi:'(b-&«|B©'=NCOHaii:3&«4BSf^ffl*RK-r©T?, 

3. £f\ ^J^«'fk^-*At'fb'&tjB^Sr^i«4 J lc:^ViT^-§rb, ra— ©»fltfc 
SH&S-BrS. fl^tjAKltt^T, fb^»A©tfNBfl:T!«fctK 

<£ Dte^#jAt&D#£{b^%A'£ffl^T ! fe<fc<A Uf»;^S2 0 1). fb-&t» 
A'ttflS^l 9*$*l**jfiaJ*^T'r«) , b©T»*. 
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£©»£#&«» MB^W«feL< fcm&fc*#UT«tt©JBIB*£: 
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y/ (1-y) =Kexp (VF/RT) 

M 1 2 tt, 0!l*.fc«MM*: 1 2 A©±fc:m&Jg 1 2 B#«ttl*5n;fc*iB*#l, 
fcUISffl/TVi*. it#12A, 1 3 Ate, MfttmS^/uTrfct), IX 

i o 2 s/cm£^±o« : pfi#tt*^r-r*2:t5&«»sbVi. 2 a, 13 

A&ni&-rz>mn®ittm£ lth & (au), « (A g >, #3 ecu), 

$c (F e), 7)IS.-V& (A 1 ), (N i ), (P t) fcS^fclv 

>#> (Mn) &E©&JR*m> — #>&&V>te^U7ir^l/>&£<D 

Wttl<m#M*ltf5n*. 4l*#l 2 A, 1 3AH, ^-©JfeTWRlJ; 0 M^tlT 

m@Jl 1 2 B, 13 Btt, 1 2 £M 1 3 iOf^Cf^IQi:, ±3d!iL 
mtfr^-VA (RuOi), Ift'f>J?!?A (I rO,) ab^Vi«m<bn 

A;i/h (co 3 o 4 ) &£©«<t;4&, SfcWJ7-U>, #u-f > F-;i/&5v> 

fe<±:<, 2m&>±&m&Lxm^T%&^ 0 mmm 1 2 b, hbii 
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^mx, mmm i * j trtu-?iz^m'2i£2>£oizvxh&\,K 
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**#1 2 AK&Mt-3£?Ki8tt£nfcJS«gB*f 2 li, it#l 3A\Z 
i«it^i5(cmtenfciiM2 2i:$f LT^0> #1M2 1, 2 20 

fct^tbTf^MLfe^a b>is^#;£i#?st 1 i iu mmm 1 ^iti 
in, i3$«iu nmffl®2o<Dftmzm\Tz>z\}:\z£K)Mm'tz>z\t 

^fc, «^ i2, 13 o±\zmmn 1 1 £fe§?u, ^nzmmtz ult 

feck<, £fc> «#P3t 1 1 £0^L&V^A°l/-^fc^*$-a-T, fil2, 1 
3 <h$itJtl"3*£ <£ 5 L T <k o 

c © iti2, 1 3 (Dmizn&wmm-znzt, ^ 

mm itz±mvrc.yu byfcmft&m^T^zw, 7ktfw&vte<x*bmft 

z\<D&5\z*mmoMmtz&%nm,fc¥3r^rt : y'?\z&mt, mmmi nc# 
niciicis^n b>fcmfo&m^z>&?\zvt£<Dx^ mummxhmm-r 
zzhtfTzztrnz, mmm\z^x 2 o^omxmiz^m. 
mm&ft?z\Ltfx%..mm&®%}i-?z>z\£tfx%z>o &tc. immi£*mnir 
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(fl^sS 2 0 ) 
2 

<5£*» r 1 &^£^tr#t/&j&#, z«#5P*>tt#&g£^n^n3iu n 

«n ^ 1 

J&^^ttflFKSZ £ ITU, mX\%. -SOjMI, -COOMSfeS^fi 
-OMi£fc£j&S3§tf &n*. fib, MfcJ'J^A (Li), thU-7A (Na), 
#'J^A (K) *fctt;Hf5^«>A (Rb) ©V5f*l****r. ^^^>^.MMM 
ZWLfcli*i!»^SI*a:<, 2ffi.!^±£^/u-WC ! &i;^. 

C(C#ft-r^*^^>'l4^SISZ flS^toBtODSciJfcfc* miCDHJgCD^M 

£ra#©IW«&*rrs££a*8F Sbv^o flifctf, it^mc tih^mB h(D=ejvit 

ZitteWC : fc£-#fB=c : btt«Bt, # >&MM& Z ©*;HBfe (=cx 
n) fc*fr*fl2-&«B© i E;i/»bOJt«, 10^b/ (cxn) ^3 0©i&Kft 
T^Sii^JK, 1 5^b/ (cxn) ^2 5 © l&ffl ft T & n fc£ <fc 0 

Tt*& (m2 0*5^^m3ia#fli)o fib, i2 ®\z7K\sif%mte&z>m&\z\$, 

MM Uf-^S 1 0 l#fi) £lTofc©t3, zkSMbU^ATk^lfc 

Ma^ffVi, *^*>5E«i©iRte«fflbfc»ii*i»*-rs. *©©■&, itttm 



WO 2004/047122 ^^PCT/JP2003/014574 

16 

K£i^T2i"&-f 3 Uf7^S2 0 1#I). -f*->£!k Uf>^S 2 0 3# 

«b#:£ 2 i ) 
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(HM^J 1 - 1 ) 

*?\ ft^ttAtbt,- Zfu h>tt»IlX©lmo 1 SfcD©#^« Oft£ 
ft) tfil 2 0 0 g/mo 1 T**A-7;U*n*;Uafc>tt*ia#T'f 

situ, i o %<7)j^m{b7K^7j<:43«fctxo. 5mo i / 1 (Dmm^m^m^x 

;|/:frD;*;i/:fc>ttfci*#^-r:*->£jfcg|& 12 0t, 1 3 3 3 Pat2 4B#^^ 
rt:-&^BT&&N, N-i?^?;Wl/A7 5h* (DM F) teM 
Tl 0 0I^F B 1g«b, -^a^-tirfco CtltifJ^lH^LfcM^ft^^Dh 
>fc3£#£#fc. fc*5, ft-&*B©»Afttt, fl2-&4feB^«D-&«fflaM«C!>Bt« 

(«5£4) 

ft^ftB(DiAi= (ff««o«ft-«W©Kft) / (-gr«a©Kft) 
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*>ftt£ifem&i£i &&zfm5m\z7j<'f<, & 1 5 m\z^vtc £5 \z. 7 
or, 3 or&^tf- 2 orK&w-syo h ymmg.iz^n'end . oxio- 4 

S/cm, 5. OxlO-'S/cm^i^Z. 0 x 1 0 " 4 S / c m t^fltfciB^o 
(SIIS^J 1 - 2 ) 

ik&WAii IT, h>Mi«X0 1mo 1 (i?^ 

sjasru mmmi - 1 tmm.izLTM&wttv, ^oh^isx^^M 
»j i - 1 hmm<D^^m^arc B m^x. ^wBtbt, n, n-s>* 

^*M7S H (DMF) tN-^f 5 F (MF) fcftl : 1 ©# 

^->55Sia<£^fflTi o onsiwMtu ^g$-&fc. nn»c:«fcD^i fc^Lfcia 

^ 1 &«krm 5 H'fcjRb3fcJ;5 fc, 7 0^, 3 0 r 43<fc£K- 2 0 r \Z&\if%> ~f 
Oh>£|gtt^n^n6. OxlO-'S/cm, 4. 0 x 1 0 " 4 S / c m& «fctf 
1 . 5x1 O^S/cmt^Jfifll 1 - 1 <h o fc. 

(^ififll 1 - 3 ) 

A'tUT, -f ^->^^{CJ;t9^D S>MiSt75:O#§Sx01mo 1 Sfe 
UWi^l 2 0 0 g/mo 1 T?$>Z> A-y )V*U7>)V*>m&nft=?'( 

StlOOgfc, 4t&%)BT'&Z>N-'<>i?)U*)l'&7 * H (BF) 6 g &&jfl • 
2g-g-bfc©S, 6 Or, 1 3 3 3 2 P aT4 8 B#F£ffci5!£ ib&®A'hfc& 
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7K$#i^4>TlmA/cm' OiS^m^Sr 1 2 mmWM"?Z> Z £ 0 

gli3i^5ii:Sl/fcj;5(:, 70t, 3 O'C&^tf- 2 otifc&t**:/ 
P h >^^Stt-?-tl^n4. 0xl0- 4 S/cm, 1. 7 x 1 0 " 4 S / c m&&& 
4. Oxl O-'S/cmi^WJl - 1 tf^iCMtil^ofc. 
(^»J1 -4) 

£?\ tefrtfAt LT, 7n h>&fl?|»X© lmo 1 ^fcO©^* 

m) AU200 g/mo i T^^n-^^^-a^^/jf >m^M^^ *>-&mm 
*mmv. mmmi - 1 tmmzvxmmm&v. ^nh>ttiiix§*M 

(mf) *m&mmts-&tz*izi o oPti^a^u ^g£i*fco ^niaD 

^^o^xfe, siis^<i i - i tmmzvxyn h>fcmm*mim<tc. 
j^m^^ i &&&m 5 i^^^-r. 

m&ckl>li§50£:^LfcJ;5K> 7 0*C, 3 Ot&cfctf- 2 O^^tt^:/ 
nh>€ii(«tlftll. 5xlO-*S/cm, 4. 0 x 1 0 " 5 S / c m*5<t 0? 
4. Oxl 0- 5 S/c mtHii^J 1 - 1 «fc0tt<S^t>O©*#lCJft^ofc. 
(Jtfcfll 1 - 1 ) 

£*T, MAtLT, ^nh>tt<5?IlX©lmo l^fcOO^i 

ft) *U 2 0 0 g/mo i x&zn-y )V*u% ;n*>****HP-f *>&&m 
*e*u mmmi - i tmmizvxwtmm^v, /Ph>tt»ix^^M 

mm i - 1 £\s\u<D$kflr-vi&®iZi£t£o m^x. it&m&\zfc%.x, =ncoh 

S§^$ft^»^10 7t©^W:H-C ( = 0) -0-C 3 H 7 Affile 

u ^<D^m^;i/^/i-7;i/^a*;i/#>m^iiS^ ; ?<^->^l^*^®Ti 
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utt'd h>gig^itiiLf;, ietifc^ssi^i^saf^t. 

&l$$£Ztm5miZml,fc<S:vlZ. 7 or, 3 0 'C&.fctf- 2 0 t; :/ 
Oh>fiiIttftl-?ni. 2xlO- i S/cm, 8. 0 x 1 0 " 6 S / c mte&tf 
3. Oxl O-'S/cmttMl - 1-1 -4fcit^TiS^ofe. 
(HJS^J 1-1-1-4 Offitt) 

>£itt$#en5:tw^c. ^nh>tti»ixii-so,Hi 

Tfe-COOHlTt)i< 1 ajft^flste^Vi-Cb, ±E^ifi0»tBTMK9ibfc2 
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U 1 0 0"CtT3lffittjft«iaSfT«3T«ajl 1 2 B, 13B«bfc. dtlfc 
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